Introduction
The low resistance of the pulmonary circulation, a function of its unique structure and regulation, normally allows it to accept the entire cardiac output in the pulmonary vascular bed while maintaining an internal pressure that is low enough to prevent pulmonary oedema. In pulmonary hypertension (PH), however, pulmonary vascular resistance can increase enormously due to structural remodelling and abnormalities in the regulation of pulmonary artery (PA) diameter. Both changes are driven, at least in part, by increases in the intracellular Ca 2+ concentra- In order to appreciate the significance of their findings, it is useful to first briefly review some of what is known about the SR in these cells.
SR compartmentalization in PASMCs
Although apparently an interconnected and continuous network of tubules and sacs, the SR has long been known to behave as if it comprises two or more distinct compartments which handle Ca 2+ differently (e.g.
Yamazawa et al. 4 ). In 1997, Golovina and Blaustein 5 used confocal Ca 2+ imaging to show that this functional heterogeneity of the SR reflects a spatial compartmentalization in mesenteric artery SMCs. They observed that although most of the SR was depleted of Ca 2+ by the SERCA inhibitors cyclopiazonic acid (CPA) and thapsigargin, and also by 5-HT, a small fraction of the SR was in contrast loaded with Ca 2+ by these drugs. Moreover, while the larger compartment was insensitive to the RyR activators caffeine and ryanodine, the smaller compartment was depleted of Ca 2+ by these drugs.
The same year, initial evidence emerged for the presence of two SR compartments acting as distinct Ca 2+ stores in PASMCs as well. 6 One of these stores, sensitive to ryanodine, was released by hypoxia, whereas the other could take up Ca 2+ released from the ryanodinesensitive store but was emptied by the a-receptor agonist phenylephrine. Subsequent work by a number of groups has established a much fuller picture of the physical and functional compartmentalization of the SR in PASMC. Yang et al. 7 observed the presence in transiently cul- 11 and examine how this interaction is altered in two models of PH. They describe in PASMCs from normoxic animals a segregation of RyR and SERCA isoforms between the subplasmalemmal and perinuclear SR, which closely resembles that described by Evans' laboratory 8 ( Figure 1 ). They also confirm that RyR1 and RyR3 are involved in activating BK Ca and mediating the response to ET-1, respectively.
Remarkably, this arrangement changes when PH is induced with either CH or monocrotaline (MCT). In both models, the mitochondria and lysosomes, which are normally clustered near the plasma membrane and the nucleus, respectively, 10,12 assume a more diffuse distribution. In CH-PASMCs, a new subplasmalemmal SR element containing RyR3 and SERCA2a appears alongside the RyR1/SERCA2b compartment. The effect on MCT-PASMCs is more dramatic: the segregation of SERCA and RyR isoforms is completely lost. This finding is reminiscent of the loss of functional SR segregation previously seen when PASMCs are cultured. 13 This may reflect the transition of MCT-PASMCs to a proliferative phenotype, but importantly emphasizes the inadvisability of using cultured SMCs to study changes in Ca 2+ signalling caused by disease.
The authors also show that the stretch-induced Ca 2+ signal is enhanced to a similar extent in both PH models. This is associated with the development of a functional association between the SR and caveoli and, particularly in MCT-PASMCs, a much greater amplification by Ca 2+ release.
Hadri et al. 2 notably used SERCA2a gene transfer into PA to cause regression of PH and associated remodelling in MCT-treated rats.
However, the current study by Gilbert et al. 3 implies that PH is associated with a much more profound dysregulation of the expression, compartmentalization and specific interactions 14 between the organelles and intracellular proteins involved in controlling [Ca 2+ ]. Their observations imply that the structural abnormalities of the pulmonary vasculature, which are a hallmark of PH, reflect an equally profound remodelling at the subcellular level and raise important questions: do similar changes occur in any type of human PH, and if so is there a single causative factor which can be identified and targeted for therapeutic purposes? Figure 1 SR spatial and functional compartmentalization in normal PASMCs and changes observed in chronic hypoxic and MCT models of PH. The diagram is based on Gilbert et al. 3 and also on work by others. 2,7,8 -10,12 See text for more details.
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